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57) ABSTRACT 
A display terminal device including a tilt and swivel 
coupling mechanism coupling the display portion to the 
base portion. The coupling mechanism includes a 
swivel plate rotatable about a vertical neck extending 
from the base portion. The swivel plate includes a cylin 
drical top surface on which a complementary cylindri 
cal surface of the display portion is seated. The cylindri 
cal surfaces are spring biased toward each other by a 
spring mounted on a fastener extending from the display 
portion to the swivel plate. A horizontal fastener ex 
tends from the housing through horizontal slots in the 
neck. 

6 Claims, 7 Drawing Figures 
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1. 

TERMINAL WITH TILT-SWEVEL DISPLAY 

BACKGROUND OF THE INVENTION 

This invention relates generally to display terminal 
devices and particularly display terminal devices in 
cluding coupling mechanisms for permitting partial tilt 
and partial rotation of a display portion with respect to 
a base member. 

It is desirable to mount the video display terminals 
associated with many types of office and computer 
systems so that the terminals can be easily adjusted for 
the viewer's comfort and for glare-free viewing. The 
display portion of the terminals are preferably movable 
through a range of positions by the viewer who sits 
before the terminal. 

Such terminals typically incorporate a cathode ray 
tube (CRT) in the display portion and are fairly rela 
tively heavy. Consequently the coupling mechanisms 
by which the display portions tilt and rotate must be 
constructed to give sturdy and secure support. Further 
more, the display portions should move easily through 
the range of positions, but not so easily that they are 
easily knocked away from their adjusted position. It is 
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also usually desirable to be able to adjust the position of 25 
the display portion in one plane without fear of inadver 
tently changing its orientation in the other. 

Various tilting, rotating and swivelling coupling 
mechanisms for mounting one piece of equipment on 
another that have been devised in the prior art are ex 
emplified by U.S. Pat. Nos. 4,068,961, 1,166,752, and 
1,956,614. The coupling mechanisms shown in these 
patents have many different features. However, none 
include satisfactory isolation of two independent de 
grees of rotational freedom. Moreover, none show satis 
factory means for holding a position following adjust 
ment. U.S. Pat. No. 3,970,792 discloses a terminal 
swivel tilt mechanism which permits independent de 
grees of rotational freedom, but requires two rockers 
(for tilt) which must be specifically located with respect 
to the display center of gravity to permit a tilt adjust 
ment to be maintained. 

It is an object of this invention to provide a new and 
improved tilting and rotating mechanism for coupling a 
display portion of a terminal to the base portion of the 
terminal in a way that provides secure and steady at 
tachment and support, that allows the display portion to 
be adjustably and independently tilted or rotated. An 
other object is to provide an improved mechanism for 
maintaining an adjusted position of the display portion 
of a terminal. 

SUMMARY OF THE INVENTION 

The invention provides a terminal device having a 
display portion coupled to a base portion by a mecha 
nism for permitting independent rotational movements 
about two perpendicular axes. The mechanism includes 
a vertically extending first element affixed to the base 
portion and a second element mounted on the first ele 
ment and adapted for rotation about the first element 
and thereby defining a first axis of rotation. A third 
element is affixed to the display portion. The second 
and third elements include complementary cylindrical 
surfaces extending along a common horizontal axis. The 
second and third elements are positioned so that the 
cylindrical surfaces are in sliding contact and one is 
rotatable with respect to the other about the horizontal 
axis, defining a second axis of rotation perpendicular to 
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2 
the first axis. The mechanism includes biasing means 
including a spring for biasing the first and second cylin 
drical surfaces toward each other. 

In preferred embodiments, the biasing means includes 
fastening means extending from the second cylindrical 
surface portion through slots in the first cylindrical 
surface portion, and a spring means mounted on the 
fastening means. Also, the first element is vertically 
extending, having a horizontal slot, and the second 
element includes a fastening member passing through 
said slot. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects, features and advantages will appear 

from the following description of a preferred embodi 
ment of the invention, including the drawings thereof, 
in which: 
FIG. 1 is a perspective view of a terminal embodying 

the invention; 
FIG. 2 is a perspective view, with some portions 

broken away, of the mechanism for coupling the display 
portion and has a portion of the terminal of FIG. 1: 
FIG. 3 shows the coupling mechanism of FIG. 2, 

partially in a side elevation view, and partially in section 
along lines 3-3, in position in the top cover of the base 
portion of the terminal; 

FIG. 4 is a top view of the range of swivel for the 
CRT of the terminal of FIG. 1. 
FIG. 5 is a side view of the range of tilt for the CRT 

of the terminal of FIG. 1. 
FIG. 6 is a plan view of the swivel plate and neck of 

the coupling mechanism of the terminal of FIG. 1; and 
FIG. 7 is a view like FIG. 3 showing the range of tilt 

available for the coupling mechanism of the terminal of 
FIG. 1. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

FIG. 1 shows an exemplary terminal 2 embodying the 
present invention. The terminal 2 includes a base por 
tion 4, a CRT display portion 5 and a coupling mecha 
nism (denoted generally by reference designation 10). 
The coupling mechanism 10 supports the display por 
tion 5 on the base portion 4 in a manner permitting a 
user to adjustably position the angular position of the 
display portion about a vertical reference axis 6 (i. e. 
adjust the "swivel') and about a horizontal reference 
axis 8 (i.e. adjust the "tilt'). 
The coupling mechanism 10 generally includes a 

circular swivel plate 20, a semi-cylindrical member 21 
and a bottom plate 62 (which is integral with the bottom 
of the enclosure for the CRT display portion 5). The top 
cover 16 of the base portion 4 includes circular recess 18 
(see FIG. 3) with a central swivel neck 26 extending 
therefrom about axis 6. The recess 18 is adapted for 
receiving the swivel plate 20 of the coupling mechanism 
10. The swivel plate 20 has a generally disc-like portion 
23 with a central aperture 24 through which a swivel 
neck 26 passes. The swivel plate 20 further includes 
strengthening ribs 27 (see FIG. 6) formed below the 
disc portion 23 and a peripheral rim 28 that is rotatable 
in a peripheral channel on the planar floor 30 of the 
recess 18. In other embodiments, the rim 28 may take 
the form of a plurality of segments extending down 
ward from the periphery of plate 20. 
The swivel plate 20 includes the semi-cylindrical 

display support member 21 extending upwardly from 
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the center 32 of the disc portion 23. The member 21 has 
a top wall 36 having a cylindrical outer surface; front 
and back, generally vertical, walls 38,40 merging with 
the cylindrical top wall 36, and end walls 42 to com 
plete the member 21. Both front and back walls 38,40 
include stepped, shorter vertical members 44,46 with 
upper horizontal surfaces 48,50, respectively. 
The swivel neck 26 is cylindrical, with its central axis 

being substantially co-axial with the axis 6. As shown, 
the swivel neck 26 projects vertically through a central 
circular aperture 24 of the swivel plate 20 up and into 
the member 21 so that the swivel plate is rotatable about 
the axis 6. A horizontal slot 54 is located in the wall 56 
of the swivel neck 26 facing the front wall 38 of the 
member 21. Another, corresponding slot 58, is located 
in the swivel neck 26 opposite the first slot 54. 
A screw 60, seated in member 44 passes through wall 

38, the slots 54,58 in the swivel neck 26, wall 40 and into 
the member 46 where it is captively held. The width of 
each slot 54,58 is just slightly larger than the outside 
diameter of the screw 60. Once the screw 60 is in place, 
tilting the swivel plate 20 in the recess 18 is negligible. 
With this arrangement, rotation of the swivel plate 

20, to which the member 21 is fixed, is limited by the 
interfering of the screw 60 with the ends of slots 54 and 
58. The extent of the limitation is set by the width of the 
slots 54,58. In the preferred form, as seen in FIG.4, the 
limit is typically set so that the display portion 5 can 
move through an arc of about 60 degrees. In other 
words, the slots 54,58 in the swivel neck 26 encompass 
an angle of approximately 60 degrees. 
The bottom portion 22 of the enclosure of the CRT 

display portion 5 in the illustrative embodiment includes 
a recess 66 with a wall 68 having a concave cylindrical 
inner surface 60 complementary to the convex cylindri 
cal outer surface 72 of the top wall 36 of the member 21 
on the swivel plate 20. 
The display portion 5 is secured to the member 21 

with the surfaces 70 and 72 held adjacent to each other 
so that the central axes of the cylindrical surfaces 70 and 
72 are coaxial with axis 8. This positioning is accom 
plished by two shoulder screws 76 passing through 
associated holes 78 in the wall 68 and slots 80 in the top 
wall 36 of the member 21. Each shoulder screw 76 has 
a washer 84 just below the shoulder screw head 86 
outside the wall 68. Each screw 76 has an assembly at its 
other end which includes a nut 88 and washer 90, and a 
spacer 94 and spring 96 surrounding the screw 76 in 
between the nut washer 90 and the housing top wall 36. 
A single arcuate spring plate 98, with two slots 100 

corresponding to the slots 80 in the housing top wall 36, 
is located just below the housing top wall 36, with the 
spring plate's slots 100 aligned with the top wall slots 
80. The shoulder screws 76 pass through the spring 
plate slots 100 after passing through the top wall slots 
80. The biasing springs 96 mounted on the spacers 94 
bias the spring plate 98 against the housing top wall 36, 
and thus bias the top wall 36 against the wall 68. The 
force of the springs 96, and hence the frictional forces 
between the surfaces 70,72 of these two walls 36,68, 
may be adjusted by varying the angular position of the 
shoulder screws 76, up to the limit of the spacer 94. The 
specific spring tension provided by such adjustment is 
selected to accommodate to weight and distribution of 
weight in the display portion 5. 
The display portion 5 is thus tiltable about a horizon 

tal axis 8. The maximum amount of forward or back 
ward tilt is determined by the lower edges 102,104 of 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4. 
the recess 66 meeting the upper surfaces 48,50 of the 
forward or backward short stepped walls 44,46, respec 
tively. As can be seen in FIG. 5, preferred arrangements 
of the coupling mechanism 10 permit the display por 
tion 5 to be tilted forward about 10 degrees, and back 
ward, about 15 degrees. 
With this configuration, the cylindrical surface 70 is 

slidable on the cylindrical surface 72 and therefore is 
rotatable about the horizontal axis 8 (which is perpen 
dicular to the vertical axis 6). Since the adjustment of 
screws 76 control the friction forces between the dis 
play portion 5 and member 21, the adjustments may 
readily be selected so that the display portion may be 
adjustably held in any position within its range of mo 
tion. - - - - - - 

In the preferred form, the elements 16,20,21 and 22 
may be made of injected molded KJM material, manu 
factured by Berg Warner. In either embodiment, differ 
ent materials may be used. 
The invention can be seen from the illustrative em 

bodiment described above to provide a terminal with a 
secure mounting for the display portion, while still 
allowing relatively easy manipulation of the display 
portion to desired positions. 

Modifications of the illustrative embodiment may be 
made by those skilled in the art without departing from 
the scope of the invention, as defined in the following 
claims. 
We claim: 
1. A display terminal including a display portion, a 

base portion and a coupling mechanism for coupling 
said display to said base portion, permitting independent 
movement of the display portion about first and second 
mutually perpendicular reference axes, comprising: 
A. a cylindrical neck member extending from said 

base portion along said first axis, 
B. a swivel member including a circular aperture, said 

swivel member being positioned with said circular 
aperture disposed about said neck member, said 
swivel member being pivotable about said first axis, 
and said swivel member including a first display 
support member having a convex cylindrical upper 
surface extending about a first central axis, 

C. a second display support member affixed to said 
display portion and including a concave cylindrical 
lower surface extending about a second central 
axis, said lower surface having substantially the 
same radius as said upper surface, and 

D. biasing means including a helical spring for biasing 
said first and second cylindrical surfaces toward 
each other, whereby said first and second central 
axes are substantially coaxial with said second ref 
erence axis. 

2. A display terminal according to claim 1 wherein 
said biasing means further includes an elongated fas 
tener extending from said lower surface of said second 
support member through said upper surface of said first 
display support member, said elongated fastener being 
substantially coaxial with said helical spring. 

3. A display terminal according to claim 2 wherein 
said first and second display support members include 
stop members adapted to limit the rotational motion of 
one of said display support members with respect to the 
other to a predetermined range. 

4. A display terminal according to claim 3 further 
including a plate located between said helical spring and 
said first display support member. 

5. A display terminal according to claim 1 wherein 
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said neck member includes a pair of transverse slots 
on opposite sides of said neck member, and 

said swivel member includes an elongated fastener 
affixed thereto and extending from said swivel 
member through said transverse slots, 

whereby the range of rotational motion of said swivel 
member with respect to said neck member is lim 
ited by the engagement of said fastener with the 
ends of said transverse slots to a predetermined 
range. 

6. A display terminal including a display portion, a 
base portion and a mechanism for coupling said display 
portion to said base portion permitting limited rota 
tional movement about horizontal and vertical refer 
ence axes, comprising: 

a first vertically extending element affixed to the top 
of said base portion, 

a second element mounted on said first element and 
adapted for rotation about said vertical axis, 
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6 
said first element defining at least one horizontal 

slot, 
said second element including a fastening member 

attached thereto and extending through said 
horizontal slot, and further including a first cy 
lindrical surface portion extending along a hori 
Zontal axis, 

third element affixed to said display portion and 
mounted for rotation about said horizontal axis of 
rotation, 
said third element including a second cylindrical 

surface portion complementary to, and slidable 
with respect to, said first cylindrical surface por 
tion, 

mounting means extending from said cylindrical 
surface portion, 

said first cylindrical surface portion defining a slot 
for said mounting means to pass through, 

spring biasing means mounted on said mounting 
means and arranged to bias said first cylindrical 
portion toward said second cylindrical portion. 

sk s: k 


